SOIL 5813
Quiz #1
Name: ___________________________   
Friday January 15, 2016
1. What does the acronym CIMMYT stand for (English or Spanish translation will work)

2. The Rationale in the abstract should do what?

3. “You have to look and be able to see things that other people looked at and didn't see before.  How do you do that?  There's two ways.  Either you make a new instrument, and it gives you better eyes, like Galileo's telescope.  And that's a great way to do it, make such a nice instrument that you don't have to be so smart, you just look and there it is.  Or you try to internalize it in such a way that it really becomes intuitive.”

Author: ____________

BONUS:  

Dr. Norman E. Borlaug, birthplace and date

SOIL 5813
Quiz #2
Name: ___________________________   
Wednesday January 20, 2016
3. Work by Mullen et al., noted that the decrease in soil organic matter (world estimate from tilling arable land) would have accounted for 6 to 25% of the 80 mg/kg (340-260) increase in atmospheric CO2 over the last 150 years (1999 paper).  What was the % decrease in soil organic matter used ? _____  

4. What change in atmospheric CO2 has taken place from 1999 to present based on numbers used in class ? ____________
5. When prairie soils were first tilled in in the late 1800’s this unleashed a radical breakdown in soil organic carbon via the addition of ____________?  This further produced an excess of _______ that ultimately ____________ into the soil profile and subsurface ____________?     

BONUS:  Name of Dr. Borlaug’s cousin who convinced his parents that he should go to High School (9-12) after finishing the 8th grade  _____________

SOIL 5813
Quiz #3
Name: ___________________________   
Friday January 22, 2016
1. From the Wright et al. (2001) paper they noted that increasing land area for agricultural production may not be the answer to the global C dilemma, but intensive management

systems that result in increased ______________ are a significant part of the solution.
2. From the Edmonds et al. (2009) paper, high NUE’s for SSA were a direct result of applying __________, at the ultimate expense of mining an already depleted ________ resource.
3. Product from the decomposition of soil organic matter that has led to global warming _____________

BONUS:  In the mid-1930’s what agricultural technology was introduced that Dr. Borlaug’s uncle Oscar chose to adopt?

SOIL 5813
Quiz #4
Name: ___________________________   
Monday January 25, 2016
1. Food juggernaut ________________ will stop using genetically modified ingredients to make what popular product ___________.

2.  Why?

3. “ In the long run, education starting from a young age and specifically targeted at tackling common misconceptions might immunize the population against unsubstantiated anti-GMO messages. Other concerns can be addressed and discussed in the wider context of agricultural practices and the place of science and technology in society.”  
This quote came from what respected source:_____________
BONUS:  The very first university that Dr. Norman Borlaug attended?

SOIL 5813
Quiz #5
Name: ___________________________   
Wednesday January 27, 2016
4. For the 8000 lb N/ac stored in the 4% soil organic matter in 1892 (2000 lb N/ac for each 1% organic matter) 4600 lb N/ac was unaccounted for.  

5. What were the three sinks where this 4600 likely ended up?

6. Which of these three sinks likely accounted for most of the 4600?

7. Percent organic matter = _____ + _____ * percent organic carbon (Ranney, 1969, SSSAJ)
BONUS:  What was the maiden name of Dr. Borlaug’s wife Margaret?  

SOIL 5813
Quiz #6
Name: ___________________________   
Friday January 29, 2016
Class Fact:  For the 8000 lb N/ac stored in the 4% soil organic matter in 1892 (2000 lb N/ac for each 1% organic matter) 4600 lb N/ac was unaccounted for.  

8. What kind of experiment could you set up to figure out/document where the majority of the 4600 lb N/ac went to?  (hint, where would you start).

9. Name of the Oklahoma State University professor who assembled one of the first Carbon Cycles in the SOIL 5813 class?  What was the CO2 level in the atmosphere that he reported in 1998?  

10. Four sinks for N loss (red) documented in the Nitrogen Cycle?

BONUS:  What technological change implemented in 1936, changed the life of Dr. Borlaug’s family in Iowa?  

SOIL 5813
Quiz #7
Name: ___________________________   
Monday February 1, 2016
11. For our 2% soil organic matter (OK) discussion we noted that _______ was usually present in higher amounts on highly weathered soils

12. Dry combustion instrument at OSU (LECO) has a precision of 2.00 +/- 0.01%.  How much is that 0.01% in pounds per acre using a bulk density of 1.47?

13. Is 2% soil organic in the tropical rainforest the same as 2.0% soil organic matter in western Oklahoma?   Or 2.0% soil organic matter in Missouri?  Which of the 3 is likely to have more “total N” within the soil organic matter component?
14. What was the “priming effect” as documented by Dr. Robert Westerman?

BONUS:  

________ “is a shifty, changing, constantly evolving enemy”  “…are relentless, voracious destroyers of man’s food.” was stated by E.C. Stakman (Borlaug mentor at the University of Minnesota) 

SOIL 5813
Quiz #8
Name: ___________________________   
Wednesday February 3, 2016
15. If “speed” were a variable in the nitrogen cycle, which of the three below would likely run “faster”?

a. Missouri
b. Western Oklahoma,  

c. Tropics

16. If you are not encountering any resistance in what you are doing, you must be on the wrong track?

True / False, why?

17. Questions on Lignin 


T/F  nutrients bound in lignin forms are not available for plant growth
T/F  is insoluble in hot water and neutral organic solvents, but it is soluble in alkali solutions

T/F  not found in calcareous soils
BONUS:  Dr. Borlaug’s first work with rust (Fusarium oxysporum.lini) was on what crop?

SOIL 5813
Quiz #9
Name: ___________________________   
Friday February 5, 2016
1. Fill in the Blanks


         Oklahoma

        Tropical Soil

min, 1%
max, 2%
min, 4%
max, 12%


1 ha (0-15cm), kg
2241653
2241653
2241653
2241653 (Pb = 1.47)
Organic, matter, kg
22416
44833
89666
268998
% N in OM
0.10
0.10
0.10
0.10
(10%)
kg N in OM (Total)
1120.8
2241.6
4483.3
13449.9
% N mineralized/yr
0.03
0.03
0.03
0.03
(3%)
TOTAL (kg N/ha/yr)
______
______
______
______
Pb= Mass of dry soil/volume of solids and voids
BONUS:  Name of Dr. Borlaug’s son who died in 1949 due to complications from Spina bifida.  
SOIL 5813
Quiz #10
Name: ___________________________   
Friday February 10, 2016
1. City and Country where they have now celebrated the 15th year of a “day with cars”.  

2. Name of Illinois scientist documenting that applied N decreased soil organic carbon?

3. How can a soil in the tropics have high organic matter?

BONUS:  In what Mexican State die Dr. Borlaug first begin his work on stem rust?

What youth program did Dr. Borlaug start in Mexico that continues today?

SOIL 5813
Quiz #11
Name: ___________________________   
Wednesday, February 10, 2016
4. Method discussed by Phillips et al. (1996) for determining the age of water.

5. If NO3-N in water was found to be older than 1950, that NO3-N was likely coming from ?

6. Why are there such contrasting differences in “science” in terms of one group finding x and another group finding y?   After x-years you would think they could get this right.    

The first four wheat biotypes that Dr. Borlaug worked and developed with Reyes Vega were 

T/F  Yaqui 48
T/F  Nazas 48
T/F  Chapingo 48
T/F  Kentana 48.   

T/F  Dr. Borlaug’s boss in Mexico City was Dr. George Harrar.

SOIL 5813
Quiz #12
Name: ___________________________   
Friday, February 12, 2016
7. Two indexes discussed in class.  What are they and what are they each used for?

a.

b.

8. Legume interseeding within maize using Vigna unguiculata (cowpeas) within maize was abandoned as a potential technology to decrease soil erosion because…. ?

BONUS:   Later termed “shuttle breeding” Dr. Borlaug was working at two different experiment stations in Mexico.  Where were these two stations located and what was the elevation (above sea level) for each?

SOIL 5813
Quiz #13
Name: ___________________________   
Monday, February 15, 2016
1. Why is “biomass” considered so important relative to sensing technologies for wheat and/or other crops when determined using NDVI, mid-season?

2. The NASA ice core data tracking atmospheric CO2 was reported going back to 

a. 400,000 years ago
b. 200,000 years ago

c. 100,000 years ago

d. 10,000 years ago
3. What was the benchmark level of CO2 reported on the NASA page ___________ ppm and what is it today  ​​​​​​​​​​​​​​​____________ ppm  ?

BONUS: As you have read through “Our Daily Bread” documenting the life of Dr. Borlaug, what word or phrase would you use to describe him?

SOIL 5813
Quiz #14
Name: ___________________________   
Wednesday, February 17, 2016
T/F
When Yield Goals are used it explicitly places the risk of predicting the environment (good 
or bad) on the producer.

T/F
In South Dakota, Jay Goos (1998) stated that yield goals could be computed as the highest yield attained in the last 4-5 years and that is usually 30-33% higher than avg. yield.

T/F
Nutrient removal can be reliably estimated for a given yield level in specific crops.


Definitions:

YP0

YPN

Max Yield

YPN = Max Yield when ______________________________________________

SOIL 5813
Quiz #15
Name: ___________________________   
Friday, February 19, 2016
4. Resolution where “real” differences were detected in 2 bermudagrass pastures and that suggested this resolution is where “precision Ag” needs to operate? 

5. VRT applicator released by OSU in 2010 operated at what scale in corn?

6. Data shown in class from Experiment 502, showed that yield goals (average of the last 3 to 5 years + 20%) could not be predicted.  Why is this not possible?

BONUS:  In 1951, by accident, Dr. Borlaug found that Yaqui 48 had a higher yield ceiling.  What happened that allowed them to see as much?

SOIL 5813
Quiz #16
Name: ___________________________   
Wednesday, February 24, 2016
1. Denominator in the INSEY (in season estimate of yield potential) index developed at OSU

INSEY = NDVI/ _____________

2. Threshold temperature for the denominator above = ______________

3. It pleases more than bread and beer, more than clothing and ointment.  It is worth more than an inheritance in Egypt, more than a tomb in the west.  ________________  

Referred to what, and by whom?

BONUS: From what country did the first “dwarf” wheats come from that Dr. Borlaug crossed?  What was the name of the dwarf bio-type?

SOIL 5813
Quiz #17
Name: ___________________________   
Friday, February 26, 2016
4.  The upper-central cluster of data in the graph below was likely “better yielding” than what was predicted because ?
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5. Why was finding an outer boundary so exciting when the all the sites below were included together?
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BONUS:  Name of the scientist who sent Dr. Borlaug the Japanese dwarf seed, Norin 10, in 1953
BONUS2:  What two critical problems did Norin 10 have?

SOIL 5813
Quiz #18
Name: ___________________________   
Monday, February 29, 2016
6. Estimates of plant N loss as NH3 ranged from _______ kg/ha in wheat and _______ kg/ha in corn.   

7. From the N Demand paper discussed, and that included 198 site years of data….  “The wide range in optimum N rates observed in all maize experiments suggests the need to adjust N rates by year and location.” This is possible using _________________________________________

8. One of the more important components of the “Discovery” process is recognizing ___________

BONUS:  1957 was a banner year in Mexico as they won the ____________

SOIL 5813
Quiz #19
Name: ___________________________   
Friday, March 4, 2016
9. Which of the following equations likely reflects the yield prediction equation for wheat discussed in class?

a. YP0=590*EXP(INSEY*258.2)

b. YP0=1800*EXP(NDVI*85)

c. YP0=1287*(EXP(NDVI/Sum of GDD*2655)

10. If the Coefficient of Variation ((Standard Deviation/Mean)*100) was high (heterogeneous stands) in the middle of the season, how would this impact the final estimate of

a. YP0 or Yield Potential

b. fertilizer N rate

c. YPmax or Maximum Yield

11. Explain the Figure below _____________
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BONUS:  From 1943 to 1959 ___________ fellow Rockefeller Foundation employee, worked to increase maize grain yields in Mexico.

Fellow RF employee ____________ worked to improve potato, sorghum, and bean yields in Mexico during this same period.

SOIL 5813
Quiz #20
Name: ___________________________   
Monday, March 7, 2016
12. Are we obligated to share “research data” that was collected as “public servants” and/or employees of a state or government entity?         Why? 

13. What single criterion has made the long-term experiments in Oklahoma so valuable?  

14. As was briefly discussed, and that was a product of last year’s SOIL 5112 class, why should we not combine two consecutive years of data (long-term trials, 2-3 year trials, 2 site years)?



BONUS:  In 1960, Dr. Borlaug was terminated by the Rockefeller Foundation.  His next job was with whom and working on what crop?  

SOIL 5813
Quiz #21
Name: ___________________________   
Wednesday, March 9, 2016
15. What are the TOP 5 buffering mechanisms discussed in class.  (Mechanisms that exist and where increased applied N does not immediately result in increased NO3 leaching).

BONUS: Name:  __________________ former CIMMYT Wheat Program director from Canada, gifted scientist and as Dr. Borlaug noted, “humanitarian, a loving and devoted son, brother, husband and father, and a friend to all.”  Died in 1981.  

SOIL 5813
Quiz #22
Name: ___________________________   
Friday, March 9, 2016
16. The “freeze mitigation” project discussed in class proposed to use what foliar fertilizer N source to raise the surface leaf temperature via foliar applications?  ___________________

17. What were the two examples given where the “difference method” and the “15N stable isotope” methods of determining NUE were basically the same? (33% NUE)

18. From the Girma, 2011 manuscript “NITROGEN ACCUMULATION IN SHOOTS AS A FUNCTION

OF GROWTH STAGE OF CORN AND WINTER WHEAT” more than _______% of the maximum total N accumulated could be accounted for by Feekes growth stage 5 (leaf strongly erected).
BONUS:  Coming from Dr. Borlaug’s program what were the world’s first commercial dwarf summer wheats (2)?

SOIL 5813
Quiz #23
Name: ___________________________   
Monday, March 21, 2016
1. The rice system described by Dr. Jake Bushong grows in what kind of environment ___________?

2.  ISNT from Dr. Bushongs’ lecture was the ….

a. Illinois Soil Nitrogen Test

b. Indirect Soil Nutrient Test

c. Inverse Simplex Nutrient Task

3. The N-ST*R soil testing procedure was developed at the University of ________ and that provides an estimate of __________________

BONUS:  Director of the Ford Foundation project in India and with whom Dr. Borlaug worked with in 1963.


SOIL 5813
Quiz #24
Name: ___________________________   
Wednesday, March 23, 2016
4. What was the “side-effect” discussed in class that would be a possible result of increasing nitrogen use efficiency? (NUE (= N uptake treated – N uptake check)/N rate?

5.  What were the three methods of computing NUE that were discussed in class?______
BONUS:  Dr. Borlaug (1963) when referring to some of the researchers in India and Pakistan, in his response to M.S. Swaminathan, noted that they were chasing academic _______________.  What was this, and what was he referring to?

SOIL 5813
Quiz #25
Name: ___________________________   
Friday, March 25, 2016
6. The Green revolution was heavily criticized by environmental groups because ?  

7. Two major kinds of wheat produced in Ciudad Obregon ?

8. Another grass species produced in Ciudad Obregon, and well adapted to drought conditions

BONUS:  Year CIMMYT was Founded

SOIL 5813
Quiz #26
Name: ___________________________   
Monday, March 28, 2016
1.  What does SLAN (discussed in class) stand for?
2. Two different “zones” described by Roger Bray 

3. With the person next to you, come up with the logic for 2 lbs of N/bushel of wheat as a fertilizer N recommendation
BONUS:  Two wheat varieties that averted famine in India and Pakistan for the 1965 season.

a. P___________ 62

b. L____ R _____ 64

SOIL 5813
Quiz #27
Name: ___________________________   
Wednesday, March 30, 2016
4. The Cate-Nelson procedure for determining “critical levels” was very similar to what statistical procedure discussed?  

5. Mathematical description of the following models for the determination of critical levels

y = b0 + b1(x) - b2(x2)

x=(PR-b1)/(2*b2) 
_________________

y = bo + b1(x) + b2(sqrt(x))

x=(b2/  2*(PR-b1))2
_________________

6. Definition of a critical level.  Do they change when using different models?

BONUS:  When Dr. Borlaug stated that “They are doing very well, very well indeed.  You are going to have to work as hard as you can just to keep up with them.”  What was he referring to?  What countries were involved in this scuffle?  

SOIL 5813
Quiz #28
Name: ___________________________   
Friday, April 1, 2016
7.  What does BCSR stand for? 
8. Graham (1959) established ranges or % saturation of the CEC for the 'ideal' soil following work from Bear (1945) that proposed the BCSR.

What four positively charged ions were considered in BCSR?

T, F, Works well in highly weathered soils of low pH requiring major adjustments in fertility.

T, F, Works well in Arizona, pH 8, 100% calcium saturated

9. For volcanic ash soils, what additional product was used to super saturate the phosphorus fertilizer band with respect to Ca, and that increased P availability?  

10. What was a “horizontal band” as described in class?

BONUS:  In 1966, some of the wheat seed shipments from Mexico to India and Pakistan had incredibly poor germination.  Once they figured this out, what was it attributed to?

SOIL 5813
Quiz #29
Name: ___________________________   
Monday, April 4, 2016
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1. For the diagram above, NH4-N applications could possibly increase the availability of P (as H2PO4) because uptake of this cation ____________________________
2. For the P solubility diagram below, what would be the final precipitate if DCPD were applied at a pH of 
4.5  _______________
5.5  _______________
7.5  _______________
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When Dr. Borlaug first met Mrs. Ghandi in 1966, what did he say about her?

SOIL 5813
Quiz #30
Name: ___________________________   
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Fill in all blanks:  (total of 7)

BONUS:    The “most illegal wheat in the world, Mexipak White and Mexipak Red, were grown illegally, shipped out of Mexico illegally and illegally placed on board a ship to Pakistan.  Name of the USAID individual who made this happen?  sttip yelats









